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Description 



[0001 ] The present invention relates to priming compositions for use in percussion primers for ammunition and more 
particularly txit not exclusively to primer compositions for rimfire ammunition. 

5 [0002] Previously such primer compositions have included two sensitive primary explosive constituents together with 
oxidizers, friction agents and fuel. The most commonly used main explosive constituent is lead styphnate which is 
always accompanied by a second primary explosive, tetrazene. which is essential to rerKler the composition sufficiently 
sensitive to percussion and reproducible in its response. The most commonly used oxidizing agent Is barium nitrate and 
antimony sulphide is often used as a fuel. 

10 [0003] These primer compositions typically include elements such as lead, antimony and barium which are now con- 
sidered to have high toxicity. Such elements produce a potential health hazard particularly within enclosed shooting 
ranges where they accumulate in the atmosphere and on surfaces. Thus, in recent years there has been a tendency 
towards so called non-toxic primer compositions. 

[0004] These non-toxic priming compositions include diazodinitrophenol (DDNP) along with a sensitizer explosive 
15 such as tetrazene. Examples of such non-toxic priming conpositions can be found in EP Patent Number 0440873 
(Blount Inc). US Patent Number 4674409 (Olin Corporation) and others. Typically, the completeness of ignition for these 
compositions in particular has been unsatisfactory for rimfire ammunition. In the relatively unconfined conditions found 
in rimfire priming, complete and rapid explosion of the priming charge does not readily occur. 

[0005] Furthermore, the necessity for a second primary explosive such as tetrazene which acts as a sensitizer within 
20 the primer composition leads to extra compounding and manufacturing requirements. In addition the inherent colour of 
DDNP is such that it is difficult to see within a brass ammunition casing. 

[0006] It would be advantageous to establish a non-toxic primer composition that comprises a single explosive with 
associated friction agent, oxidizer and binder. Furthermore, if the conposition has colour readily distinguishable from a 
brass casing there would be significant benefits. For the explosive to be non-toxic it should not contain toxic elements. 

25 For instance it could be a salt of a non-toxic element. Known non-toxic explosives formed of non-toxic elements are 
metal salts of dinitrobenzofuroxan including the potassium and the sodium salts (KDNBF and NaDNBF). 
[0007] It is imperative that rimfire ammunition is suitably sensitive to enable consistent and reliable ignition. Normally 
primed cartridge cases are tested by dropping a known weight from a known height on to a striker pin abutting the rim 
of the case which is filled with priming composition. It will thus be appreciated that when the weight is dropped on the 

30 striker the rim is indented and the priming composition is exploded. The mean fire height is the height from which the 
weight must be dropped in order to explode 50% of the sample of primers. Acceptable fire heights vary for different 
types of ammunition and to a large extent it is more important that the priming composition is consistent in its response 
to percussion rather than being too sensitive. 

[0008] The all-fire height is that from which the weight must be dropped to explode all primers in a sample (typically 
35 50 primers). Typically, using a weight of 2oz (57g) and a chisel striker which represents that found in many target weap- 
ons, an all-fire height of between 9-11" (229-279mm) is acceptable for rimfire target ammunition. 
[0009] The primer composition must explode rapidly and completely when the rim of the cartridge is suitably struck. 
As shown in EP 0529230 (Blount Inc) and US Patent Number 4674409 (Olin Corporation) it is possible to provide a 
packing above the primer composition in the rim of such ammunition in order to at least initially confine the primer com- 
40 position to ensure complete combustion and thus enhance the effect of its ignition of the propellant. Such confinement 
requires the introduction into tiie cartridge of combustible bodies such as a layer of compressed propellant which may 
interfere with the consistency of the propelling inrpulse given to the bullet, rendering such ammunition unsuitable for 
competition shooting. 

[0010] Unfortunately, previous studies as exemplified by EP 0580486 (NCS Pyrotechnie et Technologies) have indi- 
45 cated that to be effective a combination of two primary explosives is required when using KDNBF. Tetrazene must be 
used as a sensitizer. Thus, single explosive primer compositions have previously been found to be either too inconsist- 
ent or too insensitive. 

[001 1 ] In US-A-51 67736 is disclosed a non-toxic primer composition for use in a percussive primer, which principally 
comprises diazodinitrophenol and boron. The composition may also irK;lude an oxidiser, a fuel and tetrazene as a see- 
so ondary explosive. 

[0012] In GB-A-1210604 Is disclosed a method of preparation of the barium salt of dinitrobenzofuroxan from the 
sodium salt, the barium salt being suitable as a priming explosive. Additional sensitizing explosives add to manufactur- 
ing complexity and cost. Furthermore, the sensitizing explosive tetrazene is unstable and may deteriorate with time and 
so affect the performance of the primer. 
55 [0013] Typically, primer compositions are mixed as a paste with a little water. This paste is then spread and packed 
into holes provided in a priming plate. The cylinder of primer composition packed into each hole represents the amount 
of primer for each casing or percussion cap. 

[0014] The paste is ejected from the priming plate as a pellet into each case or cap by a suitable rod or peg. Thus, at 
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the bottom of each casing there will be a cylinder shaped volume of primer composition paste. With rimf ire ammunition 
it is required to pack this primer composition uniformly into the rim at the base of the case. A common technique is to 
spin a tool inserted within the casing such that the primer is packed into the rim. The primer is effectively squeezed or 
pumped into the rim. 

5 [0015] Once the primer connposrtion is located in the rim then each casing is either fbrce<lried or naturally dried to 
drive off residual water within the composition leaving a dry fillet of sensitive composition around the base of the case. 
If required a small proportion of a water-soluble adhesive or binder may be included in the mix to ensure the integrity of 
the fillet. In the table, dry proportions are quoted for comparison between compositions. 

[001 61 In accordance with the present invention, there is provided a non-toxic priming composition suitable for use in 
10 rimfire ammunition comprising, by dry weight percentage, dinitrobenzofuroxan salt as the only primary explosive, in the 
range 25 to less than 50%. an oxidising agent in the range 10-40% and a friction agent in the range 10-40%, said com- 
position being free from tetrazene. 

[001 7] In one particular embodiment the invention provides a non-toxic primer composition comprising, by dry weight 
percentage, a dinltrobenzo-furoxan salt in the range 40-45% together with an oxidising agent in the range of 17-35% 

IS and boron and/or glass particles in the range 1 5-40%. When boron particles/crystals are used, it may be preferable to 
incorporate them in quantities in the range 20-35% or 30-35% depending on the coarseness of the boron particles. 
[0018] The oxidizing agent may be, for example, potassium nitrate, manganese dioxide or zinc peroxide. 
[0019] When boron particles are employed as a frictionator, it is desirable to use particles of a coarse mesh, as they 
are more effective in providing increased sensitivity of the priming compound. Typical ranges for such boron particle 

20 sizes are 100-150 microns or 75-100 microns or a combination of such meshes. 

[0020] Boron particles may comprise 15-40% of the composition. A non-toxic primer fuel may be incorporated, con- 
stituting 2-20% of dry percentage weight. A binder may comprise 0.5-5% of weight. 
[0021] Preferably, the friction agent is ground glass or boron particles. 

[0022] Preferably, the fuel when used is aluminium powder, calcium silicide, sulphur, sieved ball propellant powder or 
25 similar material. 

[0023] One desired composition of the primer is 45% dinitrobenzofuroxan salt, 15% oxidizing agent, 35% friction 
agent and the remainder fuel and binder. Alternatively, 40% KDNBF. 25% oxidizer, 35% friction agent may be used. 
[0024] Embodiments of the present invention will now be described by way of example only with reference to the 
accompanying table 1 depicting various primer compositions and results. 
30 [0025] In the column headings of table 1 . percussion sensitivity is indicated by the mean fire height H, standard devi- 
ation S and the number of cases misfiring in 50 tested at a drop height of 9 inches (229 mm), all tests being conducted 
in a steel test housing fitted with a chisel striker and using a 2oz (57g) weight. It will be appreciated that a small number 
of misfires at 9 inches (229mm) indicates good sensitivity. 

[0026] Considering table 1 , composition A illustrates the potassium salt of dinitrobenzofuroxan mixed with potassium 
35 nitrate as an oxidizer, tetrazene as a second explosive or sensitizer and glass powder as a friction agent. The mean fire 
height (H) and the standard deviation(S) in fire height are both acceptable. This composition A is consistent with EP 
0580486 (NCS) in that prior teaching is that a second or sensitizer explosive tetrazene is required to ensure consistent 
fire height performance for dinitrobenzofuroxan primer compositions. 

[0027] Compositions B and C are known lead styphnate primer compositions, with composition B. a common "spin 

40 priming" composition for rimfire ammunition. The styphnate is mixed with barium nitrate, tetrazene. colouring dye and 
lead hypophosphite. The results are acceptable with regard to fire height (H) and better than composition A in respect 
of consistency as shown by standard deviation (S) in the fire heights. Similarly, composition C manufactured in accord- 
ance with the so-called ELEYPRIME process of Eley Umited (UK Patent Nos 1569874 and 2075000B) and. In this 
example, used as a spin-priming mix produces good fire heights and consistency of fire height performance. However, 

45 these compositions still require tetrazene as a sensitizer and thus have a complicated two explosive composition. The 
colouring dye is added to ensure the primer can be seen for visual inspection in the casing. 
[0028] Compositions D to J and L to U are single explosive primers in accordance with the present invention. 
[0029] Composition D comprises 40% potassium dinitrobenzofuroxan (KNDBF) with 25% potassium nitrate as an oxi- 
dizer and 35% ground glass as a friction agent. The mean fire height (H) is good and consistency as shown by standard 

50 deviation (S) in fire height is excellent. Ballistic performance in some circumstances may be weak possibly due to an 
effective reduction in explosive content from 45% (40% KDNBF. 5% tetrazene) in composition A to 40% KDNBF only. 
[0030] Composition E is similar to composition D in regard to explosive content but 5% aluminium powder as a fuel 
has been added along with 2% dextrin as a binder at the expense of oxidizer content. Mean fire height (H) and standard 
deviation (S) remain good. However, there may be similar problems to composition D in respect of performance due to 

55 explosive content. 

[0031 ] Composition F has 45% KDNBF with similar amounts of KNO3 oxidizer and glass friction agent to composition 
E but no fuel. The average mean height (H) is acceptable but consistency as shown by standard deviation (S) is 
reduced; however this was probably due to mis-packing in the rim. Furthermore, it was found that there was one mis- 
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fire in a sample of fifty casings tested at a 9" (229mm) drop height but this is acceptable within the 9-1 1" (229-279mm) 
all fire criterion. 

[0032] Composition G has the same explosive KDNBF content but reduced oxidizer KNO3 to accommodate 5% sul- 
phur as a fuel. Mean fire height (H) is slightly improved with respect to composition F and consistency Is much better. 
5 However, there were two mis-fires in a sample batch of 50 test casings at a drop height of 9" {229mm) but again this is 
acceptable within the desired all fire criterion. 

During the priming plate filling process composition G was found to have a tendency to crumble or fracture possil>ly due 
to the water repellent effect of sulphur. However, there is no obvious benefit or detrimental effect of adding sulphur in 
comparison with aluminium powder. 

10 [0033] Composition H is similar to composition E in that aluminium powder is used as the fuel except that the explo- 
sive KDNBF content has been increased by 5%. The results give a slightly larger mean fire height (H) but better con- 
sistency. However, ballistic performance was very good and comparable with current high grade rimf ire ammunition. 
[0034] Cases (.22LR) primed with composition H were loaded with 72mg single-base propellent, bulleted, cannelured 
and lubricated in the usual way to produce cal .22 standard velocity ammunition. The recorded pressures and muzzle 

IS velocities averaged 101.6 MPa (standard deviation 3.4 MPa) (14.740 psi (standard deviation 490)) and 325 m (1067 
feet) per second (standard deviation 2.2 (7.1)). The diameters of 10-shot groups at 50 metres range were 19.1. 11.3. 
16.2. 13.1 and 12.4 mm. The diameters of the groups at 91.4 m (100 yds) were 36.1. 22.2. 28.7, 32.7 and 27.9 mm . 
[0035] Composition I has a consistent high explosive KDNBF content but tiie proportions of oxidizer KNO3 and ground 
glass were reversed relative to composition H. The results are poor both in terms of mean fire height (H) and consist- 

20 ency. Thus, tiie friction agent (glass) is important to provide a practical primer from dinitrobenzofuroxan salts. A high 
glass content is important witii single explosive primers made from DNBF salts. 

[0036] Composition J as compared to earlier compositions has roughly equal proportions of oxidizer KNO3 and fric- 
tion agent ground glass. Composition J is roughly intermediate in content and gives roughly intermediate results. How- 
ever, with the sample tested there was a surprisingly low number of mis-fires in a 50 casing test at 9** (229mm) drop 

25 height 

[0037] Composition K has an increased KDNBF content to 50% whilst the oxidizer KNO3 content is reduced to 1 0%. 
Fuel (aluminium powder), glass and binder contents are similar to earlier compositions. The mean fire height (H) and 
standard deviation (S) are acceptable but it would appear that there is a reduction in performance as compared to an 
enhancement expected witii increased explosive content from earlier primer compositions. Again tills is most likely due 
30 to ingredient distribution. 

[0038] Composition L has 45% explosive KDNBF with only 10% oxidizer (KNO3) but an increased content 40% of 
friction agent (glass). The mean fire height result is good but consistency is excellent. Furthermore, no mis-fires were 
found with a 50 casing test at a 9" (229mm) drop height. 

[0039] In composition M, aluminium powder is replaced by 5% sieved ball propellant powder as a fuel/gas producer. 
35 This in terms of average fire height (H) and standard deviation (S) had no detrimental effect. Similarly, in composition 
N where the fuel used is calcium silicide the results are consistent with earlier performance. 

[0040] Composition P is similar to composition F except that instead of potassium nitrate, the oxidizer is finely divided 
manganese dioxide. The results for mean fire height (H) and consistency are reasonable. Similarly, composition Q has 
zinc peroxide as the oxidizer and the results are good. However, both compositions P and Q were found to have quite 
40 weak reports and so may not have sufficient brisance for rimfire bulleted ammunition although they may be suitable for 
use in blanks. 

[0041] With composition R crystalline boron proves to be an extremely effective frictionator and gives phenomenal 
sensitivity. It may prove to be too sensitive for commercial use. 

[0042] The results of composition S which incorporated crystalline boron with a grit size of 100-150 microns confirm 
45 the effectiveness of crystalline boron. 

[0043] The results of composition T which incorporated crystalline boron with a grit size of 75-100 miaons indicate 
that the use of smaller grit size crystalline boron reduces sensitivity. 

[0044] We have also found that a separate primer fuel Is not always necessary. In tiiis instance boron behaves to 
some degree as a fuel as well as a friction agent, but it is not always necessary that a primer fuel as such be present 
so in the primer composition. 

[0045] Composition U results show that manganese dioxide of coarser grit size (1 00-1 50 microns) works satisfactorily 
in a rim-fire priming application, apparently combining the function of oxidising agent with some frictionating effect. 
[0046] Composition V is a simple mixture witii no binder or separate fuel and provided very good sensitivity and good 
ballistics. 

55 [0047] Composition W is included In Table 1 as an example of a comparative toxic primer which woukJ othenMse per- 
form satisfactorily. 

[0048] As an alternative to using KDNBF or a dinitrobenzofuroxan salt, a dinltrophenylazide salt or a diazinate could 
be used as a primary explosive. 
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[0049] In Table 1 . in the colunnn nnarked "other", the superscripts Identify additions or changes as follows : 

1 - Lead hypohosphite 

2 s Sieved Ball Powder 

3 s Calcium Silidde 

4 = Manganese dioxide 

5 = Zinc peroxide 

6 = Boron 

7 = Sulphur 

[0050] It is clear from the results depicted in Table 1 that it is friction agent content that is the principal determining 
factor in performance. The oxidizer can be changed without too much detrimental effect or improvement to the results 
whilst friction agent content does affect performance. It may be presumed that many gritty materials could be used 
including sands, minerals, cartMdes, calcium silicide, ground coke and other abrasive grits along with ground glass as 
demonstrated. Table 1 indicates several results for mis-fires at a 9" (229mm) drop height. As indicated previously it is 
generally accepted that there must be an all fire height of between 9" (229mm) and 1 1 "(279mm). Thus, if there are less 
than two mis-fires at 9" (229mm) then it is safe to assume there will be none or only rare mis-fires at 11" (279mm), an 
acceptable all-fire height for general target ammunition. It is clear from the mis-fire results that compositions I and J ie 
those with lower friction agent (glass) content, have performed less well. Such results add weight to the necessity of 
high friction agent content in providing a primer composition in accordance with the present Invention 
[0051] Some current lead styphnate priming compositions employed in top quality .22 RF target ammunition use in 
the order of 36 mg of primer in each casing with 25% glass. This is due to use of a ram type packing technique rather 
than spin priming. Thus, the glass content is 9mg whereas a single explosive primer composition in accordance with 
the present invention would have about 18mg per casing with 35% or 6mg glass. 

[0052] Typically, the KDNBF may have a particle size of about 10 microns, the oxidizing agent may have a size of 
about 100-150 microns and the glass 75-150 microns. 

[0053] Acceptable composition ranges for potential primer compositions are (% dry weight):- 



KDNBF 


25-55% preferably 45% 


oxidizers 


10-40% preferably 15% 


Friction Agent 


10-45% preferably 35% 


Fuel 


3-15% preferably 5% 


Binder 


0.2-2% 



[0054] The preferred DNBF salt is potassium dinitrobenzofuroxan with potassium nitrate as the oxidizer. 

[0055] it will be understood that it may be possible to produce dinitrobenzofuroxan in-situ within the casing, thus 

reducing the explosion hazard when priming the casing. 
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1. A non-toxic primer composition suitable for use in rimfire ammunition comprising, by dry weight percentage, dini- 
trobenzofuroxan salt, as the only primary explosive, in the range 25 to less than 50%, an oxidising agent in the 
range 10 - 40%, and a friction agent In the range 10 - 40%, said composition being free from tetrazene. 

2. A primer composition as claimed in claim 1 comprising, by dry weight percentage, a dinitrobenzofuroxan salt In the 
range 40 - 45% together with an oxidising agent In the range of 1 7 - 35% and, as the friction agent, glass particles 
in the range 15 - 40%. 

3. A primer composition as claimed in claim 1 in which crystalline boron particles are included as a friction agent in 
the range 20 - 35% 

4. A primer compositions as claimed In any preceding claim in which the oxidising agent is potassium nitrate. 

5. A primer composition as claimed in dalm 3 In which the boron particle size is between 75 and 100 microns. 

6. A primer composition as claimed in any preceding claim in which a non toxic primer fuel is incorporated and con- 
stitutes 2 - 20% of dry weight of the primer composition. 

7. A primer composition as claimed In any preceding dalm in which a binder is incorporated and comprises 0.5 - 5% 
by weight of the primer. 

8. A primer composition for rimfire ammunition as claimed In claim 1 comprising 45% dinitrobenzofuroxan salt, 15% 
oxidising agent, 35% friction agent and the remainder fuel and binder. 

9. A primer composition as claimed in claim 1 comprising 40% potassium dinitrobenzofuroxan, 25% oxidiser and 35% 
friction agent. 

10. A primer composition as claimed in claim 1 comprising, by dry weight percentage, a dinitrobenzofuroxan salt in the 
range of 25 to less than 50%. potassium nitrate as oxidising agent in the range 10 - 40%. from 0 to 20% aluminium 
powder as fuel, and friction agent In the range of 10 • 40%. 

11. A primer composition as claimed In dalm 10 consisting of 40 to less than 50% dinitrobenzofuroxan salt. 15 • 35% 
potassium nitrate. 15 - 35% glass powder. 0 - 5% aluminium powder and 0 - 2% binder. 

12. A primer composition as claimed in claim 1 comprising, by dry weight percentage, a dinitrobenzofuroxan salt in the 
range of 25 to less than 50%, potassium nitrate, manganese dioxide or zinc peroxide as oxidising agent in the 
range 10 - 40%. and friction agent in the range 10 - 40%. 

Patentanspruche 

1 . Ungiftiger Zundsatz. der sich zum EInsatz in RarxizOndungsmunition eignet. bestehend aus - Jewells in Trockenge- 
wichtprozent angegeben - 25 bis unter 50% Dinitrobenzofuroxansaiz als Primdrexplosivstoff. 10 - 40% Oxydatlons- 
mittel und 10 - 40% Reibungsmittel, wobei der genannte Zundsatz kein Tetrazin enthait. 

2. Zundsatz gemd3 Anspruch 1 . bestehend aus - Jewells in Trockengewichtprozent angegeben - 40 - 45% Dinitroben- 
zofuroxansaiz, 17 - 35% Oxydationsmlttel und 15 - 40% Glaspartlkel als Reibungsmittel. 

3. ZOndsatz gemdB Anspruch 1 , der 20 - 35% krIstallfOrmige Borpartikel als Reibungsmittel enthait 

4. ZOndsatz gema3 jedem der vorstehenden AnsprOche In dem Kallumnltrat als Oxydationsmlttel eingesetzt wird. 

5. ZOndsatz gemaS Anspruch 3. in dem die Gr6Be der Borpartikel 75 bis 100 Mikron betragt. 

6. Zundsatz gema3 Jedem der vorstehenden Anspruche, der einen ungiftigen Zundstoff enthait. der 2 - 20% des Trok- 
kengewichts des ZQndsatzes darstellt. 
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7. Zundsatz gemd3 jedem der vorstehenden AnsprOche, der ein Bindemtttel enthdlt, das 0.5 - 5% des Gewichts des 
Zundhutchens darstelit. 

8. Zundsatz zum Einsatz in Randzundungsmunition gemdO Anspruch 1, bestehend aus 45% Dinitrobenzofuroxan- 
5 salz. 1S% Oxydationsmittel 35 % Reibungsmittel sowie ZQndstoff und Bindemittel. 

9. Zundsatz gemdB Anspruch 1, bestehend aus 40 % Kalium-Din'ttrobenzofuroxan, 25% Oxydationsmittel und 35% 
Reibungsmittel. 

10 10- Zundsatz gema3 Anspruch 1, bestehend aus - jeweils In Trockengewlchtprozent angegeben - 25 bis unter 50% 
Dinitrobenzoturoxansalz, 10 - 40% Kaliumnltrat als Oxydationsmittel, 0 bis 20% Aluminiumpuiver als ZQndstoff 
sowie 10 • 40% Reibungsmittel. 

11. ZQndsatz gemdS Anspruch 10, bestehend aus 40 bis unter 50% Dinitrobenzofuroxansalz, 15 - 35% Kaliumnltrat. 
15 15 bis 35% Glaspulver. 0 - 5% Aluminiumpuiver und 0 - 2% Bindemittel. 

12. Zundsatz gemaB Anspruch 1, bestehend aus - jeweils in Trockengewlchtprozent angegeben - 25 bis unter 50% 
Dinitrobenzofuroxansalz, 10 - 40% Kaliumnltrat, Mangandioxyd oder Zinkperoxyd als Oxydationsmittel und 10 - 
40% Reibungsmittel. 

20 

Revendications 

1. Line composition d'amorce non toxique qui convient pour utilisation dans les munitions "rimfire** comprenant. en 
pourcentage de polds sec. un sel de dinitrobenzofuroxane, en tant que seul explosif primaire, dans la gamme 25 d 

25 molns de 50%, un agent oxydant dans la gamme 10 - 40%, et un agent de friction dans la gamme 10 - 40%, ladite 
composition 6tant exempte de t6trazdne. 

2. Una composition d'amorce comma revendiqu^ dans la revendication 1 comprenant. en pourcentage de poids sac, 
un sel de dinitrobenzofuroxane dans la gamme 40 - 45% ainsi qu'un agent oxydant dans la gamme de 1 7 - 35% et, 

30 en tant qu'agertt de friction, des particules de verre dans la gamme 1 5 - 40%. 

3. Line connposition d'amorce comme revendiqu^ dans la revendication 1 dans laquelle des particules de bore crlstal- 
lins sont incluses en tant qu'agent de friction dans la gamme 20 - 35%. 

35 4. Una composition d'amorce comme revendiqud dans n'importe quelle revendication pr6c6dente dans laquelle 
I'agant oxydant est le nitrate de potasse. 

5. Une composition d'amorce comme revendlqu^ dans la revendication 3 dans laquelle la granulom^trie du bore est 
comprise entre 75 et 100 microns. 

40 

6. Une composition d'amorce comme revendlqu6 dans n'importe quelle revendication pr^c^ente dans laquelle un 
combustible d'amorce non toxique est incorpor^ et constltue 2 - 20% du poids sec de la composition d'amorce. 

7. Una composition d'amorce comma revendiqu6 dans n'importe quelle revendication pr6c^ente dans laquelle un 
45 liant est lncorpor6 et comprend 0,5-5% en poids de I'amorce. 

8. Une composition d'amorce pour les munitions "rimfire" comme revendiqu6 dans ia revendication 1 comprenant 
45% de sel de dinitrobenzofuroxane, 15% d'agent oxydant, 35% d'agent de friction et le reste combustible et liant. 

50 9. Une composition d'amorce comme revendiqud dans la revendication 1 comprenant 40% de dinitrobenzofuroxane 
de potasse, 25% d'oxydant et 35% d*agent de friction. 

10. Une composition d'amorce comme revendiqu6 dans la revendication 1 comprenant, en pourcentage de poids sec. 
un sal de dinitrobenzofuroxane dans la gamme de 25 k molns de 50%, du nitrate de potasse comme agent oxydant 

55 dans la gamme 10 - 40%, de 0 ^ 20% de poudre d'aluminium comme combustible, et un agent de friction dans la 
gamme de 10 - 40%. 

11. Une composition d'amorce comme revendlqu^ dans la revendication 10 compos6e de 40 k moins de 50% de sel 
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de dinitrobenzofuroxane, 15 - 35% de nKrate de potasse, 15.- 35% de poudre de verre, 0 - 5%de poudreid-alumi-^ 
nium et 0 - 2% de liant. ^ \ 

12. line composition d*amorce comme revendiqu6 dans ta revendication 1 comprenant, en pourcentage de poids sec,^^. 
5 un sel de dinitrobenzofuroxane dans la gamme de 25 k nmins de 50%, du nitrate de potasse. dt^btoxyde de man: 

gan^se ou du peroxyde de zinc comme agent oxydant dans la gamme 10 - 40%. et un agent de^friction dans la 
gamme 10 - 40%. 
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